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The NBI heating in non-axisymmetric device is 
well established method for additional heating. 
It has been used as a main additional heating 
system in CHS, Heliotron-E, and W7-A(S). In 
LHD the NBI heating system with negative ion 
sources (PNsJ=15MW, Eb = 180keV) is consid-
ered for small beam divergence angle and high 
neutralization efficiency at high beam energy. 
The motions of helically trapped particles are 
complicated in non-axisymmetric configuration. 
These would enhance the radial diffusion and/or 
the orbit loss of injected beams. Thus, the tan-
gential injection ofNBI beam is employed to di-
minish those orbit effects in LHD. However, the 
pitch angle scattering by background plasma 
would generate the trapped beam particles at 
the high temperature operation. Therefore it is 
necessary to study the effect of ptich angle scat-
tering on the heating efficiency and deposition 
profile. 
We have investigated the slowdown process 
of the NBI beam particles in LHD using Monte 
Carlo simulation code[1,2], in which finite beta 
effects, complicated orbits of beam particles, 
Coulomb collisions are included. The initial po-
sitions of beam particles (beam birth profile) are 
calculated by NBI deposition code, HFREYA. 
Then the beam particles are followed until the 
slowdown of beam energy. 
Figure 1 shows the slowdown of beam energy 
in time with three different densities, no = 0.3, 
0.6, 1.0 x 1020m-3 . The temperature at the cen-
ter is fixed to To = 3.0keV and B0 = 3T. The 
averaged beam energy is slowdowned within a 
few slowdown times, and the faster energy slow-
down, t ~ 0.4 msec, is obtained at higher density 
case. It is found that the orbit loss rates of the 
injected energy is about 2. 7%, 2.5%, and 1. 7% 
for the density cases, 0.3, 0.6, and 1.0 x 1020m-3 , 
respectively. The orbit loss rates of beam par-
tides at Eb = 50ke V becomse 6%, 4%, and 3% 
for these cases. Figure 2 shows the deposition 
profile for two different densities. We can see 
that the more peaked profile is obtained in the 
higher density case. 
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Fig. 1: Plots of slowdown of beam energies in 
time. 
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Fig. 2: Plots of NBI deposition profile [no = 
3.0 and 6.0 x 1019m-3 ]. 
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